A Gram-reaction-negative, aerobic, non-motile, white (translucent) and rod-shaped bacterium (designated HKS-06 T ) isolated from soil was characterized by a polyphasic approach to clarify its taxonomic position. Strain HKS-06 T was observed to grow optimally at 30 C and at pH 6. Recently, the genus Sphingomonas has come to include a relatively broader range of species than other genera. As a result, Takeuchi et al.
The genus Sphingomonas was proposed by Yabuuchi et al. [1] . Members of this genus are Gram-negative, strictly aerobic, chemoheterotrophic, yellowish and non-sporolating rods that have sphingoglycolipids as cell envelope components. Members of the genus have ubiquinone-10 (Q-10) as the major respiratory quinone. The G+C content of their DNA varies between 62 and 68 mol%. Major fatty acids are C 18 : 1 , C 16 : 0 and/or C 17 : 1 . A large number of novel species have been discovered since the proposal of the genus Sphingomonas by Yabuuchi et al. [1] . At the time of writing, the genus comprised more than 90 recognized species (http://www.bacterio. net/sphingomonas.html) including the recently described Sphingomonas lutea [2] , Sphingomonas hankyongensis [3] , Sphingomonas gei [4] and Sphingomonas daechungensis [5] . Recently, the genus Sphingomonas has come to include a relatively broader range of species than other genera. As a result, Takeuchi et al. [6] suggested the genus Sphingomonas should be divided into four genera.
In this study, we characterized a new isolate belonging to the genus Sphingomonas isolated from field soil of Hankyong National University, South Korea. The soil sample was thoroughly suspended in sterilized water, following serial dilution, and was then spread onto R2A agar medium (Difco). The plates were incubated at 30 C for 2 weeks. A single colony was purified by subculture. Strain HKS-06 T was isolated; it was then routinely cultured on R2A agar at 30 C and maintained as a glycerol suspension (25 %, v/v) at À80
C.
For phylogenetic analysis of the isolated strain (HKS06 T ), genomic DNA was extracted using a commercial genomic DNA extraction kit (Solgent). The 16S rRNA gene was amplified from the chromosomal DNA of strain HKS06 T by using a universal bacterial primer set, 9F [5¢-GAGTTT-GATCCTGGCTCAG-3¢; positions 9-27 (Escherichia coli 16S rRNA gene numbering)] and 1512R (5¢-ACGGT-TACCTTGTTACGACTT-3¢; positions 1512-1492) [7] . The purified PCR products were sequenced at Solgent. The primers used for full-length sequencing were 536R (5¢-GTATTACCGCGGCTGCTG-3¢; positions 536-519), 805R (5¢-GACTACCAGGGTATCTAATC-3¢; positions 805-784), 907F (5¢-AAACTCAAAKGAATTGACGG-3¢; positions 907-926) and 1512R. The nearly full-length sequence of the 16S rRNA gene was compiled using SeqMan software (DNASTAR). The 16S rRNA gene sequences of related taxa were obtained from the GenBank database (http:// www.ncbi.nlm.nih.gov/genbank) or EzBiocloud (http:// www.ezbiocloud.net/eztaxon; [8] ). Multiple alignments were performed by CLUSTAL X [9] , gaps were edited in the BioEdit program [10] and 1370 nt was used for phylogenetic tree reconstruction. Evolutionary distances were calculated using the Kimura two-parameter model [11] . Phylogenetic trees were reconstructed by using the neighbour-joining [12] , maximum-parsimony [13] and maximum-likelihood methods using the MEGA6 program [14] with bootstrap values based on 1000 replications [15] .
The nearly complete 16S rRNA gene sequence of strain HKS-06 T (1409 nt) was determined and subjected to comparative analysis. Phylogenetic analysis using the neighbour-joining method based on 16S rRNA gene sequences indicated that strain HKS-06 T clustered within the genus Sphingomonas (Fig. 1) . Moreover, this relationship was also evident in phylogenetic trees generated with the maximumlikelihood and maximum-parsimony methods. Highest levels of 16S rRNA gene sequence similarity determined were to S. lutea KCTC 23642 T (97. The Gram reaction was determined using the non-staining method, as described previously [16] . Cell motility was determined using the hanging drop method, while cell morphology was examined by scanning electron microscopy (Hitachi SU-3500), using cells grown for 1 day at 30 C on R2A agar medium. Catalase and oxidase tests were performed. Biochemical tests were carried out by using API 20NE, API 32GN and API ZYM kits according to the instructions of the manufacturer (bioM erieux). Tests for degradation of DNA (using DNase agar from Scharlau, with DNase activity determined by flooding plates with 1 M HCl), casein, starch, Tween 80 and CM-cellulose were performed and evaluated after 7 days of incubation at 30 C [17] . Growth at different temperatures (4, 10, 15, 20, 25, 30 ,
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C) and various pH values (pH 4-10 at intervals of 1 pH unit) was assessed after 5 days of incubation at 30 C. The following buffers (final concentration, 50 mM) were used to adjust the pH of R2A broth. Acetate buffer was used for pH 4.0-5.5, phosphate buffer was used for pH 6.0-8.0 and Tris buffer was used for pH 8.5-10.0. Salt tolerance was evaluated on R2A agar medium supplemented with 1-6 % (w/v) NaCl (at intervals of 0.5 % units) and growth was assessed after 7 days of incubation. Growth on different media was also tested by using nutrient agar (NA; BD), trypticase soy agar (TSA; BD), LB agar (BD) and MacConkey agar (BD) at 30 C for 7 days.
Cells of strain HKS-06 T were Gram-reaction-negative, aerobic, non-motile and rod-shaped, as shown in Fig. S1 (available in the online Supplemetary Material). Colonies of strain HKS-06
T grown on R2A agar were circular, convex, opaque and white (translucent) after 48 h of incubation at 30 C. The isolate did not grow on TSA or LB agar, whereas weak growth was observed on MacConkey agar, NA and DNase agar medium at 30 C. The physiological and biochemical characteristics of strain HKS-06
T are summarized in the species description and a comparison of selective characteristics of the isolated strain and related type strains is given in Table 1 .
To analyse the DNA G+C content of strain HKS-06 T , the genomic DNA was extracted, and was degraded enzymatically into nucleosides; the DNA G+C content was then determined as previously described using reversed-phase HPLC [18] .
Strain HKS-06
T was investigated for its polar lipid contents as described by Minnikin et al. [19] . Freeze-dried cells (100 mg) were dissolved in methanol/water (10 : 1, v/v) and stirred well. Then, 2 ml petroleum ether was added. After centrifugation at 2000 r.p.m. for 5 min, the upper layer was discarded, and the lipid residues were taken twice. Chloroform and 0.3 % NaCl (1.3 ml each) solution were added to the combined supernatant, mixed thoroughly and centrifuged. The polar lipids were dissolved in chloroform/methanol (2 : 1, v/v), and the sample was then spotted on the corner of a two-dimensional TLC device using TLC Kiesel gel 60F254 (Merck) plates (10Â10 cm). The polar lipids were developed in the first direction by using chloroform/ methanol/water (65 : 25 : 4, by vol.), while in the second direction they were developed by using chloroform/acetic acid/methanol/water (80 : 15 : 12 : 4, by vol.).
The isoprenoid quinone was extracted with chloroform/ methanol (2 : 1, v/v), evaporated under vacuum and reextracted in n-hexane/water (1 : 1, v/v). The crude nhexane/quinone solution was purified using Sep-Pak Vac cartridges silica (Waters) and subsequently analysed by HPLC as previously described [2020] . Cellular fatty acid profiles were determined for strains grown on R2A agar for 2 days at 30 C. The cellular fatty acids were saponified, methylated and extracted according to the protocol of the Sherlock Microbial Identification System (MIDI). The fatty acids analysed by GC (Hewlett Packard 6890) were identified by the Microbial Identification software package based on Sherlock Aerobic Bacterial Database (TSBA60) [2121] .
By using the fluorometric microplate method [22] , DNA-DNA hybridization experiments were carried out in triplicate.
The DNA G+C content of strain HKS-06 T was 64.1 mol%, similar to values for S. lutea KCTC 23642 T and S. daechungensis KCTC 23718 T ( Table 1 ). The main polar lipids of strain HKS-06 T were phosphatidylethanolamine (PE), phosphatidylglycerol (PG), sphingoglycolipid (SGL), phosphatidylcholine (PC) and an unknown polar lipid (L3); the minor polar lipids were diphosphatidylglycerol (DPG), an unknown aminolipid (AL), an unknown phospholipid (PL) and two unknown polar lipids (L1 and L2) (Fig. S2) . Based on the polar lipid analysis, strain HKS-06 T shares similar major polar lipids (PG, PE and SGL) with the recently described species of the genus Sphingomonas T from the other recognized species of the genus Sphingomonas, as shown in Table 2 . The DNA-DNA relatedness value between strain HKS-06 T and S. lutea KCTC 23642 T was 20.24±1.2 %; this hybridization value is below the 70 % threshold proposed for species delineation [23] , and shows that strain HKS-06
T represents a distinct genomic species of the genus Sphingomonas.
The characteristics of strain HKS-06
T were consistent with the description of the genus Sphingomonas with regard to morphological, biochemical and chemotaxonomic properties. However, the phylogenetic distance between strain HKS-06 T and recognized Sphingomonas species and the unique phenotypic characteristics (Table 1) warrant assignment of strain HKS-06
T to the genus Sphingomonas as the type strain of a novel species, for which the name Sphingomonas agri sp. nov. is proposed.
DESCRIPTION OF SPHINGOMONAS AGRI SP. NOV.
Sphingomonas agri (a¢gri. L. gen. n. agri of a field). T . All strains were positive for aesculin hydrolysis, nitrate reduction, alkaline phosphatase, esterase (C4), esterase lipase (C8), leucine arylamidase, valine arylamidase, trypsin, acid phosphatase, naphthol-AS-BI-phosphohydrolase and b-glucosidase. All strains were negative for gelatin hydrolysis, indole production, glucose acidification, N-acetyl-D-glucosamine, arginine dihydrolase, urease, citrate, phenyl-acetate, melibiose, L-fucose, D-sorbitol, propionate, caprate, L-histidine, 2-ketogluconate, 4-hydroxy-benzoate, L-rhamnose, D-ribose, inositol, itaconate, malonate, acetate, L-lactate, L-alanine, 5-ketogluconate, 3-hydroxybenzoate, L-serine, a-galactosidase, b-glucuronidase, N-acetyl-b-glucosaminidase, a-mannosidase and a-fucosidase. The data are from this study unless otherwise indicated. +, Positive; -, negative; w, weakly positive. 
64.1 64.9* 65.6 † 67.9 ‡ *Data from Lee et al. [2] . †Data from Huy et al. [5] . ‡Data from An et al. [24] . §Results differ from those reported by Lee et al. [2] .
The type strain, isolated from field soil of Hankyong National University, South Korea, is HKS-06 T (=KACC 18880 T =LMG 29563 T ). The G+C content of the genomic DNA of the type strain is 64.1 mol%. 
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